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While many studies have monitored airborne pollution and its variation at ground 
level, vertical profiling of atmospheric pollutants is currently limited by the availability 
of a platform that can sample in not easy to access environment. In this study, we 
used a DiscMini aerosol monitor mounted on-board an unmanned aerial vehicle 
(UAV) to measure the particle number concentration near a busy road throughout 
the atmospheric column. A steady crosswind of about 2-3 m s-1 was present during 
the entire duration of the tests. On the downwind side of the road, we made several 
traverses flying both horizontally from 30m to 110m from the road and vertically 
above the ground from 10m to 110m. The Discmini was set to sample and log the 
data at 1s intervals while the UAV was programmed to fly autonomously following a 
horizontal path or to climb vertically at a uniform speed of about 2 m s-1. Several 
flight plans were designed and tested, such as a rectangle or triangle in the vertical 
plane and a straight vertical column. The results show that, at all fixed heights, the 
particle number concentration dropped sharply with horizontal distance from the road 
but still remained significantly high with respect to the background concentration at 
the maximum distance of 110m. The vertical column tests carried out at the closest 
distance to the road of 30m showed that the concentration decreased up to a height 
of about 35m above the ground beyond which no significant increase above 
background was found. We conclude that the prevalent wind speed was sufficient to 
clear all pollution from traffic above a height of 35m. These results are important for 
example when considering the exposure of occupants in high-rise buildings in close 
proximity to busy roads. 
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